This note provides a very short proof of a spectral gap independent property of the simultaneous iterations algorithm for finding the top singular space of a matrix [1, 2, 3, 4] . The proof is terse but completely self contained and should be accessible to the linear algebra savvy reader.
and y 1 ∈ R k , y 2 ∈ R n−k , S 1 ∈ R k×k , S 2 ∈ R (n−k)×(n−k) , G ′ 1 ∈ R k×k , and
This gives that |y
. Equipped with this inequality we bound the expression y T S . Let 1 ≤ k ′ ≤ k be such that σ k ′ ≥ (1 + ε)σ k+1 and σ k ′ +1 < (1 + ε)σ k+1 . If no such k ′ exists the claim is trivial.
(1)
The last step is correct as long as G ′
2 k/ε)/4 log(1 + ε) = O(log(n/ε)/ε). The last inequality uses the fact that G ′ 1 and G ′ 2 are random gaussian due to rotational invariance of the Gaussian distribution. This means that G ′ 2 2 G ′−1 1 2 = O(poly(n)) with high probability [5] . Finally, ||A − ZZ T A|| ≤ √ 1 + 2ε · σ k+1 ≤ (1 + ε)σ k+1 .
